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DESCRIPTION 

(54) Title of Invention - 

Method to Improve Physical Properties of Chitin Grains and Chitosan Grains 



(57) Abstract 
[Purpose] 



To increase the densities of chitin and chitosan grains and improve their flow by reducing the 
angle of repose of their properties, and in so doing increase the milling mixture, and make the 
screening more efficient, reduce the production of dust, lower the costs of packaging materials 
and transportation and make it possible to fill capsules with chitin grains of a high viscosity. 

[Structure] 

After chitin or chitosan grains come in contact with moisture, they are dried in a special way to 
improve the structure of their physical properties as follows; grain diameter of 250 urn or less, an 
angle of repose of 50 or less, density of 0.2 grams per ml. or higher and a viscosity of 100 m Pa s 
or more. 



[Scope of Patent Claims] 
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[Claim 1] A method tQ improve the physical properties of chitin and chitosan grains comprised of 
drying, after the chitin and chitosan grains come in contact with moisture and, 

[Claim 2] raw material chitin and chitosan grains measuring 2 mm or less in a method to improve 
the physical properties of chitin and chitosan grains stated in Claim 1 and, 

[Claim 3] a capsule used for filling, in a method to improve the physical properties of chitin and 
chitosan grains stated in Claim 1 and, 

[Claim 4] chitin and chitosan grains with a viscosity of 100 m Pa.s or higher and with a density of 
20 w/w% or more of the fluid filling the capsule and, 

[Claim 5] chitosan grains with a diameter of 300 ^im or less, an angle of repose of 50 or less, a 
density of 0.2 grams per ml. or less and a viscosity of 100m Pa.s or higher and, 

[Claim 6] at least 2 essential ingredients; (1) an oily ingredient and (2) chitosan grains with a 
viscosity of 100m Pa.s or higher included in the.filling fluid and with a weight composition of 
between 60 w/w% and 80 w/w% for the oily ingredient and between 20 w/w% and 40 w/w% for 
the chitosan grains and, 

[Claim 7] and a method of taking flakes of chitin and chitosan that are soaked in water and having 
them mixed, crushed and dried. 



[Detailed Description of the Invention] 
[0001] 

[Field of Industry] The improvements in physical properties of the chitin and chitosan grains 
resulting from this invention have applications for use in health products, special health 
maintenance products and coagulators where chitin and chitosan grains are being used today. 

[0002] 

[Prior Art] After chitin and chitosan grains are crushed into flakes they are processed through 
polishing type crushers, frozen grain crushers, impact-type crushers, air jet crushers or centrifugal 
cutters and used as such. 

[0003] 

[Problems the Invention Seeks to resolve] However, the chitin and chitosan grains that are 
obtained from the prior art have problems with grain fluidity when fuzz is agitated and grain 
screening is inefficient. They also produce large amounts of dust. Furthermore, they have small 
densities and are light weight so they need a lot of packaging material which increases the 
packaging and transportation costs, and when mixed with other fillers they disperse poorly so 
improvements are desired. Also, fuzz agitates the various sizes of high molecular weight chitosan 
grains obtained in the prior art even though they are sieved and when filled in a capsule with an 
oily ingredient, it absorbs the oily ingredient and the grain fluidity becomes noticeably poor 
because the density of the chitosan grain filling fluid, is over 20 w/w%. Also, 
in order to raise the density of chitosan grains, the viscosity of the grains are lowered, the 
molecular weight of the grains are lowered, and the basic functionality of chitosan is lost. For that 
reason, it is desired to have chitosan grains with high purity and viscosity (high molecular weight) 
to provide for high filling. 



[0004] 

[Means to Resolve Problems] 

As a result of the work from the several inventors of this application, they were able to find a way 
to change the granular properties so after chitin or chitosan grains come in contact with moisture, 
their fluidity is improved in a drying process to raise their density and reduce the angle of repose.' 
These changes are described in 1 - 7 which follow. 

[0005] 

1. The physical properties of chitin or chitosan grains are changed and improved in a drying 
process after chitin or chitosan grains come in contact with moisture. 

2. Raw chitin and chitosan grains measure 2 mm or less in a method to improve the physical 
properties of chitin and chitosan grains stated . in Claim 1 . 

3. A capsule is used for filling, in a method to improve the physical properties of chitin and 
chitosan grains stated in Claim 1. 

4. *£lDitin^r^^ 

w/w% or more of the fluid filling the capsule. 

5. Chitosan grains with a diameter of 300 ^m or less, an angle of repose of 50 or less, a density of 
0.2 g/ml or less and a viscosity of 100 m Pa.s or higher and at least 2 essential ingredients; (1) an 
oily ingredient and (2) chitosan grains with a viscosity of 100m Pa.s or higher included in the filling 
fluid and with a weight composition of between 60 w/w% and 80 w/w% for the oily ingredient and 
between 20 w/w% and 40 w/w% for the chitosan grains and a method of taking flakes of chitin and 
chitosan that are soaked in water and having them mixed, crushed and dried. 

[0006] .' 

The chitin and chitosan grains that are raw materials of this invention are better than those 
derived by the prior art, for example, from crushing machines that process coarse chitin or 
chitosan grains, polish crushers, frozen grain crushers, impact crushers, air jet crushers and 
centrifugal cutter type crushers. It is unusual for the diameter of chitin or chitosan grains to be 2 
mm or less, good for them to be 0.5 mm or less, better for them to. be under 0.3 mm, and best for 
them to be 0.2 mm or less. Microscopic grains such as these are especially effective. Grains with 
such derived grain diameters are obtained using a screening method to sieve the grains. Also, 
flakes of chitin or chitosan derived from prior art methods can also be used as a raw material. The 
source material used as raw material for the chitin or chitosan grains of this invention or the flaked 
chitin and chitosan may be shrimp, crab, squid, or other organic substances which contain chitin 
properties. 
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[0007] 

A dryer can be used to dry the grains in this invention. For example a conical dryer, "Nauma" 
dryer, or screw type dryer or other dryer which has a tumbling action is desirable The temperature 
in the dryer should be such that the raw chitin or chitosan does not degenerate but should be 30° 
C or higher, or preferably 60° C or higher, or most preferably 80° C or higher and under 180° C or 
preferably under 150° C or most preferably, under 120° C. 

[0008] 

Moisture used for this invention can be ordinary water or steam; There are no restrictions 
concerning how the moisture comes in contact with the raw materials (chitin or chitosan grains or 
flaked chitin or chitosan) but normally it is done by mixing the raw material with water, dissolving 
the raw material in water, spraying water on the raw material, or blowing steam on the raw 
material. The preferable method is for water or steam to come in contact with the raw material. 
Water* may include* water*for ^©mmeFCiaNse: tap water, mineral*Waterpf^ir^ ^t^,^r ilA/Itiir f ' * 
solvent. If a water solvent is used it could be acetone, ethyl alcohol, or any other solvent that will 
not dissolve chitin. It is best to use a solvent that will have the least amount of interference 
(damage). The water solvent ratio (v/v) should be 5% or higher but normally a ratio of 40% (v/v) or 
higher is preferable. Because of concerns for wasting water and whether or not there are 
recycling processes available, commercial water, tap water, mineral water and pure water are 
preferable for use. 

[0009] 

The amount of water that should be used to come in contact with the raw material in this invention 
should be 10 parts per 100 parts of raw material, and preferably 50 parts or more preferably, 100 
parts. 

[0010] 

In the method of this invention to improve physical properties, when the raw material is grain, it is 
best dry the grain after chitin grain has come in contact with moisture. Also, if flakes are the raw 
material then it is best for the chitin or chitosan to contact with moisture, and once wet to be 
frozen and then crushed and dried. However, the former of these is preferred for both efficiency 
and for ease of operation. 

[0011] 

The chitosan grains obtained in this invention's method of improving physical properties, can be 
used in any way but are best filled in capsules. In this case it is preferable for the chitosan grain to 
have a density of 0.2 grams per ml or higher and best for its density to be 0.25 grams per ml or 
higher. Furthermore, the grain density should be a standard 300 urn or less and preferably 250 
^im or less, or better still 200 \xvn or less, or even 180 ^m or less. Depending on the case, 120 urn 
or less is optimum. The preferred angle of repose for this chitosan grain should be a standard 50 
or lower or even better, 48 or lower. The lower the better but usually it is 40 and higher and often it 
s 45 or higher. The preferred viscosity is 80m Pa.s or higher or even better, 1 00m Pa.s or higher 
and the acetylation rate from the chitosan should be 80% or higher. The chitosan grains are mixed 
with an oily ingredient and when a capsule filling fluid is used, even if the density of the chitosan 
grains exceeds 20% the total weight of the capsule fluid, it still has excellent fluidity and can be 
filled inside a capsule. The capsule in this case can be any commonly used hard or soft capsule 
although soft capsules are preferable. The reduced weight from drying of the chitosan grains in 
this invention should be 12% or less of the total weight, or 6% or most preferably, 3% of the total 
weight. 



[0012] 



The methods for measuring the values of this invention's chitin and chitosan are listed below 
Afterward there is a description of the embodiments. 



Chitosan Viscosity: 

Dissolve 0.5 w/w% acidic solvent to a density of 0.5 w/w% and use a B-scale viscometer to 
measure the rotational viscosity (20° C, No. 2 rotor @ 30 rpm) 

Chitin Viscosity: 

Measure exactly 0.4 grams of a dried sample, add 200 grams of the chitin solution, dissolve in 
a Stahler mixer for 24 hours and use a B-scale viscometer to measure the rotational viscosity 
(30° C, No. 2 rotor @ 30 rpm). Chitin solution; add 100 parts dimethyl acetoamide to 80 parts 
lithium chloride and mix and dissolve for 12 hours. 

Density: Quietly put chitin or chitosan grains through a rotor and into a container measuring 
50 milliliters and measure out exactly 1 milliliter. 

Angle of Repose: Use a cylindrical rotational method (3-axle type) to measure. Place half the 
chitin or chitosan grains in the measuring vat and rotate the measuring device horizontally for 
3 minutes and read the scale on the angle time meter. 

Grain Diameter: Separate using a vibrating screen. 

Dry Reduction Weight: When 1 gram of the sample is dried at 100° C to obtain the reduced 
amount it displays a weighted percentage of the initial sample. 



(3) 
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[0013] 

When the chitin grains obtained by this invention is used to fill a No. 50 capsule, the capsule filling 
fluid is composed of at least 2 ingredients; an oily ingredient and the chitosan grains and the 
preferred standard is for the oily ingredient to comprise 40% or more of the total weight, or 
preferably 60% or more or most preferably 80% or more of the total weight and for the chitosan 
grains to be 20% or less of the total weight or 40% or less. The oily ingredient can be soybean oil, 
Japanese basil oil, rape seed oil, or other plant extract oils as well as whale oil, sardine oil, lard, or 
other animal extract oils or DHA, Vitamin E, or other manufactured oils and other edible oils but it 
is best to use plant extracted oils with low viscosity in order that the capsule filling fluid has a high 
fluidity. 

[0014] 

For example, it can include garlic, ginseng, royal jelly, chlorella, betacarotine and other extracts, 
and bees wax and other extract grains, and any other ingredient that won't separate with the oily 
ingredient and which is not harmful when eaten. These ingredients should between 0 - 40% of the 
filling fluid's weight or preferably under 20% or under 1 0%. 

[0015] 

[Embodiments] 

This invention is not limited to the following specific embodiments that describe the invention. 
[0016] 

Embodiment 1 

200 kg. of chitosan grains with a viscosity of 250 m Pa.s, a grain diameter of under 250 ^m and a 
dry reduction volume of 5.31% is put in a 4000 liter "Nauta" drier with 200 kg of tap water. While it 
mixes, steam is blown into the drier and jacket for 10 minutes and then the pressure in the drier is 
lowered to obtain 199 kg. of dried chitosan with a viscosity of 250 m Pa.s, a diameter of under 250 
^im and a dry reduction volume of 4.95%. 

Embodiment 2 

100 kg. of chitosan grains with a viscosity of 800 m Pa.s, a grain diameter of under 180 jam and a 
dry reduction volume of 2.67% is put in a 2000 liter reactor boiler with 1,900 kg. of tap water and 
agitated for 1 hour. After heated in the centrifugal heater it is dried in a conical drier to obtain 99.2 
kg of dried chitosan with a viscosity of 790 m Pa.s, a diameter of under 180 and a dry 
reduction volume of 1 .99%. 

Embodiment 3 

200 kg. of chitosan grains with a viscosity of 700 m Pa.s, a grain diameter of under 100 ^m and a 
dry reduction volume of 31.4% is put in a 3000 liter conical drier with 400 kg of tap water. It is 
dried to obtain 198 kg. of dried chitosan with a viscosity of 690 m Pa.s, a diameter of under 100 
|im and a dry reduction volume of 3.25%. 

Embodiment 4 

50 kg. of flaked chitosan grains with a viscosity of 1200 m Pa.s, a grain diameter of between 2-5 
millimeters and a dry reduction volume of 5.46% is added with 200 kg of tap water. This mixture is 
then frozen at -20° C and then crushed in a centrifugal cutter and dried in a "Nauta" drier to obtain 
47 kg. of dried chitosan with a viscosity of 550 m Pa.s, a diameter of under 180 ^m and a dry 
reduction volume of 4.00%. 



Embodiment 5 

100 kg. of chitosan grains with a viscosity of 180 m Pa.s, a grain diameter of under 150 ^m and a 
dry reduction volume of 1.66% is put in a 2000 liter "Nauta" drier with 200 liters of a solution 
containing 50% ethyl alcohol. This mixture is then agitated for 30 minutes and then dried to obtain 
99 kg. of dried chitosan with a viscosity of 185 m Pa.s, a diameter of under 150 jam and a dry 
reduction volume of 1 .81 %. 

Embodiment 6 

200 kg. of chitosan grains with a viscosity of 250 m Pa.s, a grain diameter of under 180 urn and a 
dry reduction volume of 2.14% is put in a 4000 liter "Nauta" drier. While it mixes, steam is blown 
into the drier and jacket for 1 hour and the mixture is then the pressure in the drier is lowered to 
obtain 198 kg. of dried chitosan with a viscosity of 250 m Pa.s, a diameter of under 180 urn and a 
dry reduction volume of 0.99%. 

[0017] 

Table 1 below shows the changes in physical properties for Embodiments 1 ~ 6. The formula used 
to calculate the increase in densities shown in the Table is: 

(Density After Improvement (less) Density Before Improvement X 1 00 (%) 
Density Before Improvement 

[0018] 

Table 1 

Before Improvements After Improvements Increased 

Rate 





Angle of 


Density 


Angle of 


Density 


Of 




Repose 




Repose 




Density 




(degree) 


(g/ml) 


(degree) 


(g/ml) 


(%) 


Embodiment 1 


53 


0.128 


48 


0.251 


96.1 


Embodiment 2 


52 


0.140 


47 


0.273 


95.0 


Embodiment 3 


55 


0.152 


46 


0.337 


121,7 


Embodiment 4 


57 


0.109 


46 


0.342 


242.0 


Embodiment 5 


52 


0.138 


47 


0.288 


108.7 


Embodiment 6 


51 


0.142 


48 


0.232 


63.4 



[0019] 

Embodiment 7 

10 kg. of chitosan grains with a viscosity of 1200 m Pa.s, a grain diameter of under 250 urn, a 
density of 0.137 grams per ml and a dry reduction volume of 3.26% is put in a 100 liter "Nauta" 
drier with 10 - 50 kg of tap water. While it mixes, steam is blown into the drier and jacket for 10 
minutes and the mixture is then dried to obtain 9.7 kg. of dried chitosan with a viscosity of 1200 m 
Pa.s, a diameter of under 250 (am, a density of 0.261 grams per ml and a dry reduction volume of 
3.81%. Comparative tests were made of the fluidity of the chitosan grains obtained. 



(4) Laid Open Patent 8-269104 (1996) 

Embodiment 8 

100 kg. of chitosan grains with a viscositv of 1 1? m d 

density of 0. 145 grams per ml and a^eXc in J.! *' * JI* diameter of unda ' 1 «> pm a 
boiler with 1 900 kg. of tap water This £ SJS 6 ° f 5A1% is P ut in a 2000 liter reactor 
Afterward, it is dried in a conical d ier o obtain m , 7^ then heated in a cent »4a heater 

4 99V ST? under 180 ^ ■ <E£3 0 ^?SSf5T H ith a viscosi * 

4-99/.. Com P arat,ve tests were made of th* ^ofKKSSST * 
Embodiment 9 



15 kg. of chitosan grains with a viscositv of 24* m 

densrty of 0.104 grams per ml and a d^ ° du lT , 3 ^ diameter of 100 pm a 
dner. While it mixes, steam is blow into SS?^ m l of Z69% is P ut in a 100 liter "Nauta" 
dned to obtain 14.2 kg. of dried chTo an S ^SCS^ 1 ? Urand then the * 
Mm, a density of 0.228 grams per m, and a Sy'SSS ^'Jjl** ° f ^ ™ 
[0020] 

Embodiment 10 

Set" SSTS*^ °' 520 m Pa s ' * 0 16, grams Mr - 

water. ™ s miJ(l ure ,s to Sen 2 !&^SS£2?!" 1 ^ » **** » "Kft* 
conical drier to obtain 4 4 ka of HrJ^ i, . crushed in a centrifugal cutter and driPd in 1 

»e re made of toe flui% of me chiLn 0 S V0 ' UTO " ' M% C ° m R a «« «e* 
Embodiment 1 1 

dned to obtajn 9.6 kg. of dried chitosan w^a viL 0 2 „ %n ^ agitated for 1 houra "d then 
Mm, a density of 0.259 grams per ml an^dVSSS ,° m Pa S| a diam eter of under 150 
were made of the fluidity of the^hitosan grlnLbSd" ^ " ^ Co ^ati V elT 
[0021] 

n- 05 ln Emb ° d — 7 - 12 

30% were mixed with soybean oH and 1 2! h ° h orchlt °san in densities of 20% 25% and 
movement of the mixture ^ToJ^^^^ Was ti,ted at a ^ a ng.e and he 
stages of fluidity; no fluidity (^SSSX^?^ ? ye - Tests resu,ts *«* evaluated in 3 
some fluidity (a little movement SnTm nl I "T? * marked on the ta °'e with an y 
fluidity (an immediate flow) is maTed by a "^ 0 " *» tab,e » a a "d excellent 



Table 2 

Raw Chitosan Grains r>„ if 

Emc, aim en,7 2 ° x % ■» 30% C ^ san Grai " s a«er Proceseijjg 

Fmhr.rf.W-* « X x ^O/o 3QO/ 0 



Embodiment 8 A x * O O a 

Embodiments x x x O 0 n 

Embodiment 10 x x x O A 



Embodiment 11 a X x O n i 

x y ~ u O 



x O o 



A 



[0023] 

[Benefits of the Invention] 



the efficacy of screening reduce J^S^* reduc,n 9 the ™& of repose, improves 
materials and transportation Ateo the o I aSln ' ? T '° Wer the costs of P acka 9«n9 
this invention are filled in Tc^^SS^l'T^^ the Chit0San 9 rain * fr ° m 
capsule filling is improved cM^an ^^l^ ? ,n9 / edients - Sin <* the fluidity of the 
not be used in the prior art and in a ratal ^ X ** n8 '^. 0f 100 m Pa.s or more which could 
capsule fillings. ThLfore the method o torL lTn^ ^ ^ C3n be Used for 
grains described above inthis i-S K and ^osan 
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.00,3, *SS^ sfe 



(4) 



« 



#^8-2 69 104 



10 



fttttfiZmzM U 40 w/w%J,Xh»S t«i6 0w 
/w%liLht\ 8 0w/wXaTt*D, 
*«2 0w/w%i^±r% 4 0w/wXjaTf*s. ^ 

LT«, as?^ Lm ^ft, a^^offl 

[0014] ^T*;U5E*fi?g(±; JJS<0MrttjS4J»W 

♦IstStLT. 0-4 0w/w%, ^L<lt 2 0w/ 
w%WT\ L<lil Ow/w%JilTT'fc^> 

[0 0 15] 

[oo i 6] mmmi ■ 

4 0 0 0 L^^HHill(C««2 5 0 mP a • s & 
5 mJJlT, KsflHRJI 5.31 h^>^ 
*2 0 0 k gi:7j<Ji7j<2 0 0 kgZftXLx®&L%W 
*>9PiRX/zs*iry hizM^Z 1 0#l§!lft#2^if£ 
«l*J*«flELT«tf*U «EK2 5-0mPa- s . 8fg 
2 5 0 //mJ^T. %ftft£S4 . 9 5%co^^ h^y 1 
9 9kg£f#7t. • 

2 0 0 0 LRj^gfcfiift8 0 0 m P a • s s tt-Jft'i 8 
0^mJaTi»fltjS*2 . 6 7 %<7Mf K-^igfefcl 0 0k 
l.? 5 ** 1 ^ 0 0 k **SALT 1 4HHH¥U 



20 



30 



*90mPa • s. ^180//mOT- ttttKftl. 
9 9%<7)$tm*hV>9 9. 2kg^ 
«*ft«3 . ' • ' 

3000L3-^H (:ft g 700mPa . s ft 
?-fi 1 0 0 mJ^T. 3 1.4 %C0M®3k*j- 

V 2 0 0 k g Ji7kji7j< 4 0 0kg £}£A LT Zcr>£ 
«U ttS6 9 0mPa ■ s> »fgl0 0//mjaj 
£$®S 3.25 * 198kg £f#?t 

IWJ4 * 
?4 ; Pf52 — 5mmfegl 2 OOmPa • 
5. 4 6%O71x-^^ h ^ 50kg(C7k200k 

fJL S'C^ -y * L T ^ * -^«T' 
ffcfc'U:. tt*5 5 0 mP a ■ s . 1 8 0 /<m« 

T\«g««i4. 0.0*<0«*MfMf>'4 7ks£» 

5tftM5 

2 0 0 0 L>**-jeflH8fcftjS 180mPa-sfif 
■SI SO^mJJlTlfe^jSMl; 6 6%c0^rhHf>-^5( ? i 
0 0 k g i; 5 0%&fcz*fl,7A,?-)V2 0 0 L £f£A 
LT 3 0«L^, ««LTtt« 1 8 5 m P a ■ 
s . Sfg 1 5 0//m&T. S£MM* 1.81 
^h-9-V9 9kg5r#^. 
21*01 6 

40 0 0LfW^jlWS25 0mPa-s » 
^® 1 8 0 u mJJlT. gftfttt* 2 . 1 4 %<D* b^y® 
* 2 0 0 k g £&A LTJWP L**«"4,»*JRV^> *r v 

U ft(f2 50mPa • s. IfrP&l 8 0*im&T. IS 
$«*0 . 9 9%co&&* hVy 19 8kg 

.[ooi7] i ^msm6<nmi3£fczm 1 tie 



[00 18] 



H*0|J 1 

mmm2 
mmm3 

j§*094 
H*0»J5 

[ooi9] mskM7 

100W^-^i t< Ml 200mPa • s 

s*a 2 5 o u m&r. mmmo .137 g / m 1 12 



(*) 

5 3 
5 2 

5 5 
5 7 
5 2 
5 1 



(g/ml) 



xi 0 0 (%) 



0. 
0. 
0. 
0. 
0. 
0. 



1 28 
14 0 
1 5 2 
1 09 
1 38 
14 2 



(S) (g/ml) (%) 
48 0.251 96.1 

47 0. 273 95. 0 
46 0.337 1 2 1.7 
46 0. 342 242. 0 
4 7 0.288 108.7 

48 0. 232 63. 4 

★ kg £&A LT«fPL^*«4»airtatXi/>^ •/ 
* 1 04HBK*i^*fffc. «a» LTfifS 1 2 0 0 m P a 
s . «KMS2 5 0^m«T, j«««0 .261 g/m 



7kgjf| 



(5) 



nm¥8- 2 6 9 10 4 



8 



2 00 0LK*aSt, ffiifcl 12mPa • s'„ tt^Sl 
8 0^mHT, fg^JSO . 14 5 g/m 1 , ggffifflt 
5. 4 1 %<7)^ h^^l OOkgi:7j<3i*l 9 00 

Z-AJVm&mV&i&LTftimi l OmPa • s, 
1 8 O/xmOT. ftftKO . 2 8 4 g/m 1 % & 
M«*4 . 9 9%CD&]&* h-t>-9 9 . 1 k g£f#*; 0 

HSS099 

lOOW^-M};, fi«254mPa: s, ft 
^SlObjtxmJaT, «9f«0. 104g/ml\(6« 
M»2. 6 9%Odf Mfyftjfcl 5kg£f£ALT$f# 

9aiLTfif*2 6 0mPa • s. j^Pfti OOxim 
WT, SWJSO . 2 2 8 g/m 1 . «gftfcafi*2 . 3 0% 
<0$£&4 h-f>- 1 4 . 2kgtr*t. 
[00 20] Hffcffll 0 

«f£5 2 0mPa • *»J£0. 161g/ml.fi 
fS2~3mm, ffiiil. 6 8%C07 ^^df b 
t^5kgt*2 OkgJrjD^T^t/it^S-V^^ 

. ISS01J8 
i*»J9 
^JfiflfiJlO 

mmmu 

[0023] 

£JWI < -tt t k i> C, *fcMHKtt£|ft|±S 

4\ x. t^itf««ai^»ai3^hofia^ji^»t 



* X ^-^immX-mmLtz. 1 Om P a • s s 

8 OjLemOT. tt&£0 .333 g/m 1 , f£ 
1 . 6 8%c7)$g^df hV>4 . 4 k.g # 

SUSHI 1 

lOOLf^^-Mt^ Ml4 5mPa ■ s . & 
?-f§l 5 0^mtlT. ^JKO. 149g/ml, US 
«»2'. 8 2%^h-^>«s|Sl 0kgfc6 0%**x 
^T;Pa-;U2 0L£&AbT 1 fllSHW* UfcflL Sfc 
10'«LTfifKl 5 0mPa • s. SOjumJJTF* 
*««0 . 2 5 9 g/m 1 , K^M»2 . 0 6%OS2*g 
4 bVy 9 . 6 k g f»4>*ifc* hnf y^*<OgE 

• [0021] gtfcffl 7 -Haw 1 2 <o* h -9- 

2 0. 25/30 w/w%aUKT'^L^ 

20 ^qr< i'»jMrt<c^LT*»< ) s-a. mi&MT- m 

[0022] 
[«2] 



2 0% 


2 5% 


30% 


20% 


25% 


3 0% 
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A 


A 
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o * 
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X 
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X 


X 


X 


O 


O 


O 


A . 


X 


X 


O , 


o 


A 



*Iffit SflTVVfc 1 0 OmP a • s JJLL^iSftfgdf bV 
>W&**7Wftm&£#tzM LX 2 0 w/w%m± 



